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(54) LAKE RECEPTION CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent degradation in 
the communication quality of a lake reception circuit 
provided at the reception station of a mobile 
communication system, based on a spread spectrum 
system. 

SOLUTION: Three synchronous positions are captured 
by a synchronism capture circuit 1 20 and as initial 
phases, these positions are inputted to synchronism 
trace circuits 130. 160 and 180. Based on the initial 
phases, early and late PN codes shifted for ±1/2 chip 
and a PN code for demodulation having the same phase 
as the initial phase are respectively generated by the 
synchronism trace circuits 1 30, 1 60 and 1 80. The 
respective PN codes for demodulation are inputted to 
symbol demodulation circuits 140. 170 and 190 and used 
for demodulating respective data. The respective 
demodulated data are compared with a threshold value 
by comparative discrimination circuits 147, 177 and 197. 
When the power of the demodulated data is lower than 
the threshold value, it is considered communication quality is degraded, when using the data of 
that path for synthesization and in such a case, therefore, any relevant one of switch means 
1 50a, 1 50b and 1 50c is turned off. so that the degradation of quality can be prevented. 
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-e-n-en^i^'ftLm i <ommfS.^w-^mjSt.z?m i ©a 
mnEm2(DmmMmip'i>tiit>stifc^mimmox i 

-e-n-en^i^fb L-c® 2 <Dm\m^im&iy^ 2 ©a 

ffl*^n^nsigi5R!>*^spi^.si? 1 ©js^^©i^fii 
**fiS-r -SIS 1 (Dimmm^t . 
Buf 2 ©i5itB^^¥i^fiiso'BUiBii 2 ©ajas^Hii^ 
fiiSr*n^n§igi5Ri:^^gB<h-r-5^2 ©issi^©iffi*fffl 

«:^-r ■Sm2 ©iteS^ffllHlSSi , 

mum 1 ©iKS^Hiii H-riB^ 2 ®ite*tffli©ll:^^*J?> 

itrfB^ffl i . n:fc^ 1 (ommmmm 1 © 

IS 1 ©Iiifii<fc D fc;^#(,i»^K:|S 1 ©ttms^a* 
0. ^^fii*sgE»l©^ffliK02©igfiii;©raCC* 
SJS^{cM2©l:b«5iS**a:bL. ^E^fii*«gE^2© 

mtmmm'mtp hm%^m 2 ©it®^m*iffl:t> s ti^Jt 

^. ffiSiJfeS^'-f 5>i^-C«triB®l©a<H7>5^Am 

mmtt^tifcisr^. wMm2oimmmifim-tsiinfc 

0 t>iic^ 5f 5 > i'rtirfEm 1 ©S<H7 > ii-Afi 
MfBM2©SiH7>4«'A«^RC?tfrK«iaffl^lH^ 
>4^Afi^)&^L. g[Piffilel88*'?.mfam3©lt«8iB 
**iffi;^;3tift:JS^. BirtBll2©l:bt5i!Sm*«m*sn/t 

li^ J: 0 ^>^i» -f 5 > i/xmim 1 ©sfH7 > t^Am 
B!nB^2©g{H^>^<'A<t#safSfriBaiifflS(K^ 

>^^Am-^*^*^-&SfH7> i^AH-^SSi 

HA ft: C i 4i|#iS[ i -r Sit3j?]l 1 X» 2 iBS8© U S 

[000 1 ] 
[0002] 

[«e3fc®JSfl5] se*. c®J:^«c»»©e?JI5<i:iyrB, 

y(C©<fc5;fe3tSS{ciaiE3#i-6«>©*J*-o?t, 
XSR : m^jK$8ssr92-70Ci993-oi) . as^, fhm^ 
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RAKE5?SJ<t-?-©fSBfrfbj . P.19-24 
Vm^ti^W^^ (Code Devi si on Multiple Access . 

fflif Bn>ypN (Pseudo Noise) l^tfnSffilSt?? 
^-CW^Ll-Mk, I (Inphase ) tBiQ (Quadrature) 

25»iz {C^J^JKl^. 7'i^$;l'/T:foy (D/A) ^ 10 

[0 00 3] H2(*. mU-ScM^txMiinfcWf:<0\^-< 
5. A^^Sg^^lO{i. lRl»|}ilE|5|SS2 OOA^JfiSTKg? 

igi^tisi^^tc. 'mmim&&3 oupomn^^ i a. 
3 1 h<om\<o>jjmi-^mm^nx\,^i,. fmms i 20 

a. 3 1 b®H}:^^^«. {Sl^jijt7 (Low Pass 

Filter. «T> LPF<i:l»^) 3 2a, 3 2b<iOA* 
^{C-etl^ne^i^Snrir^-S. LPF32a. 32b 
om:^»^T-«, iffiSffillHlSgS 3a. 33b CDAJ^SSTK 

^n^tiSi^snrc^s, iffi*fffliil!S3 3 a©ai:^ffi^ 
«II^IEISS3 4©-ffllJA;»3ja^^«:SgSStl. i^iillifS 

3 3 b©ffi:^j«^*i^^llffi3 4©+fflrJA:bffi8^«:jgiB^ 
$n-CC>.5), ^^[Hl883 4©W;^^». 

^?3 5©A;t)4a^^^c«i^Stl■Cl»^. ;u-:/7^;1/5j3 

5©m;^7}a^«. sEsijiai^<is (ttr. vcoii,* 30 

^) 3 6©A:^^«CSigS3tiri,»S. VC0 3 6©ffi 
PNJ?#^S3 7 ©m 1 ©A^^^tcesiS 

nri,»s. PNf?-^^s3 7©T-'jPNRF-^*ai;'3-rs 

lll©tt:'3aiF^«^^S3 1 &<D^Z<OKtsm^icW^ 
pnTJ-^^SS 7©U-f hPN?f^>&ffl;>3-rSII2 
©H^:*^^^*^^#g3 1 h<OfS2<DKt}i^^ViW^^n 
-CC^S. I^XI|fiffillSS2 0©i4tBt»#RS2 0a4Ul:tj-r 
1 ©tU^ffi^li. PNf^#^*S 3 7 ©^ 2 © 

[0004] A:^;ffl^ 1 0 -»!l<;uffliSiiSg 4o 

4 0 t|i©^g[S4 1 ©m 1 <r>Ktsm-vzmi^^fix\,^ 

31. PNRF^^S 3 7 ©«iafflS<H7 > i^Afi-^ s 
3O%m*-r503©ffl:^;S8^«. ^«CS4 1©II2© 
A^S-f-KSi^sn-rt,^^*. ^gLS4 i©ffi:t»ffi^{i. 
LPF4 2©A:*S^CCgigS3n-Ct,>6. LPF4 2© 
mt}m=f-\t. iteSt«iiiK4 3©A:^^T«:ffigi3nTt,> 

•5. i^ffiiHiss4 3©a:nj«8^«. a^»#w@B4 4© 
ni\o^X:Hm-K.mWi^tix\.>^. X. A;^;^io 

«. eJ8K«l3£ilK4 5*/rL.-rfi*m@ffi4 4©^ 
2©A:t>JST-{C^$tl-CC>4. fi*^tWiaK4 4©ffi 50 
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*ffi^tt. ^fiSSS 0 (Dm 1 ©A:W-?^K:giK?n-C(,> 
l^ei{C. l5l«ii^IlS86 0«. ^»g6 1 a. 6 1 
b. LPF62a. 62b. i^*tfflIs]SS6 3 a. 63 
b. :^I1SS64. ^ Jl/ii6 5. VC066S 

o'PNjf^^^s 6 7 -ciafis 3 n. lai^jiismss zotm 
mc^iKSnrt^s, 5^>!j<JU«ilS[lK7 o«. 

7 1. LPF7 2. ite*tffl[5I8S7 3. fi*#C:r|5|gS7 4 

4 0i|Siai{cS,^3*iri,^S. S*W^iaSS7 4©UJ:^ 
^fi£S5 0©||2©A:^^tcS^3n-Cl,» 

[0 0 0 5] l5l»iiiS»lHlK8 0«. m#S8 1 a. 8 1 
b. LPF82a, 8 2 b , i^*tffllHli^ 8 3 a , 83 
b. ^|hIS884. Jl'-T'^^^l'ifS 5. VC086S 

o'PNjf^^as 8 7 -cif fis 3 n. mmimmsi, zotm 
fi|{cg^sti-rt>i. -»jJ<;i'ffiiaiilSS9 OB, 
9 1. LPF9 2. «fi>Ptfil[i|gS9 3. ®*W:f08S9 4 
RCXejfiSS«l^liIK9 5-C«fi£Sn. iyiy^^)imsm^ 
4rOtmWLicW^^i\X\.^i>, S*#Wlil889 4©ttl;^ 
«^B. ^fi£S5 0 ©113 ©A^SSS^-KSifeSSn-Ct* 

c©u-Yi'§misiss-c». ^raejfiK*et>o-r* 

fcSMSEi nB. Pl»!fiJse|pIBS2 OfCtel^T. ± 1/2 

9- -J ':f<DwmH<mm^MWkm m 2 t?B. 3 m) « 

SESn. Ci^6©|gI»!-"S©CiLtltg?RS2 0a. S20 
b, S2 0 cAllSIWiiSJiHiffiS 0. 6 0. 8 0{c-en^ 
nA;t)3*iS. IWI»3iiKHilg83 0. 6 0. 8 0BmBt» 
«S2 0a. S20b. S 2 0 c ^tOfflfiffii L/. Ch 
e>©1fZ«8(ltB*^ e. + 1 / 2 9^ ://cWfiiti©f nit 2 o 

©PNf3F^. (c©^ib. ^4♦i©^i^■c^,>•55?*r-';pN^f 
iinr(,^s:&^u-r hPN??-^it,>^) i©tBK*-?- 

[0 00 6] S3B. S2cf©<i#©3?-rA3^i.- 

i»*tfiilHl8S3 3 a. 3 3b«C*j|,^r. ffiMHl;^® 
•^5 3 3 a, S 3 3 b*i^sR$n4. C:n6©2o©ffl 
MtH;^©#S3 3a. S3 3 b*iM^llSS34k:A:^j3 
nSi. 03«:7i^-r«k^^j:ffiB3ai;t;m#S3 3a. S3 
3 b ©ll:9--C* 2>^^mEfl-f - S 3 4 ^itB:^ 3 n^. ^ 
HSffiM^S 3 4 B^l'-T-r' ^ 3 5r:7 ^ l» > 
t{'3nfcg(CVC0 3 6{cA:^;$n. C©VC03 6CC 

j:-:,-cpm?^^§3 7©i'o ^mm.^w&ti>. 
Wk^m&^^ s 3 4 B. PN^5>j©fiiffi*ianrt,> .5 i # 

B. {4tB*3iis?)€>J;^tcVC0 3 6?r^U. matB 
*SJi^-ct,>•^)i*B. {4ffl*il6-tf-5J:^(e:VC03 6 
*|glb-r-5. c©J;^Jtcglf'P?:i^W.5Ci(cJ:0. 

X. ISSBiiBMilSSS OB. fitBtg^S 2 0 a il^—fitB 
CDffllSfflS(K^>5^Afi^S 3 0*-»jKil'ailI5IK4 
OK:A:^-rS. i^>jK;U«iai5|K4 0-CB. :S<ijfi!in 

m# s 3 0 4 i {ctaKii3»*tT ^ . c ©e»tss«is© 



(4) 

S 

sMai8S3 0 tmm<DW}HFimK i^>4(fi'm^mm 

0, 9 0«:*ji>r*>j^>!j<;bffliSlHlS84 0il^«<DK)f^ 
5:tf'5. ^^5 0-C». m^M<Oi^>^}l'im^^4 
0. 7 0, 9 0©ttJ:^<i-^S4 0, S7 0, S9 0*^ 
fiSL/Tf'-iJ S 5 0 i Ltwitcrs, 
[0007] 

n> iEL<)&:l,»-r-3?*^J!SS5 Otcteo-c^fiSLTU 
*^©-c, jimo°DM*s^{b-r-5{:<b!&i#;t6ns. 20 
[0008] 

-^©N (N : 3tui©siis!) <i©i^ma*}iJEL. m 

SHSSt. MiaStir+Btf«<tlBl-t!itB©aiifflPNRF^4 

*n-eti^fiK-rsNffl©ig«iiiSlp@K<i:. friESii«# 

<!:H(rieS«illfflPN?^i{CS-:J(,»rS[^fim^©J^>jK 30 

.«i'«r^n-enffi^-r2>N<i©^>^;i'^iaiiK<!:. tjis 
iy>7i()vmmwmifi fi>mii n/tisi— ^^j©N<i©i^> 

-c. i^©<fc5«c^s*^i:ri.^s. in^> mriH#'»jK 

JUaiSlHl8S«> mrS^«fi#©Plti^»RO'iS35[RK^<b 

iiria«^ffl PN?^ t ©fflMfii* 5^ > j^Ji/ft «: ^n-e*!* 

(c>!tl/-C 1 -»!i<;l'^©S:»40fli©i-'>5i^>»Ui5!ycWM 

[ 0 0 0 9 ] X. Mie^fiSgt*. friasJtej^isiHiK*^ 
hmti^ SStbia^mfcs-tJi > r >t«s/5j- 7 tit® 
*i*n-en©ia>$n. :*->t«3ii©<t#B5^i^>!i?;i'*ji 
ja-rsNfi©;^-^ v^^^Si, ftria;^'^ 5'9^^s*3iii so 
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01©«?g«:j:n«. Ja±©J:^«cix-f i7§<i[iigg4^ 
^L/fc©f, IsiWfflJSIilSSKtetir. N<B©te*J 

A^3n/c»]»3ti[ffl*fei{c. ± 1/2^ .v:7*-rnfcr 
tk«[«SleISSK:*5i,»-r. ^»a:S5nft:igffliJ:b8J3n 

•S. C©B#. SP3tl/c7=-^»©A>7-*«igfflJ:»3felg 

^fimrt©is^-r s X 2, :t 7 tfc^gcc 

K. lll©^Ba©l^»iJiJSIeISS4. HtriESit«JW5eisI8S 

■c#s©-e*s, 

[0010] 

m 1 ©^ifejgjjg 

0 1 «. 2|s:^BJ©ll 1 ©^iiJ15S§=&^i- U i'SMHSS 
©1tfiS0t?*a. C©U-fi'Sfiia8S«> ^W&in^ 

xj3-ri>xt)m^i 1 o*wbri».2,. A;^jS8^i 1 0 
it. mmmtsMss 1 2 0 ©A;^j^^ics^gi3 
{c. mmmmi^ 1 s 0 *©^»s 1 a 1 a . 1 a 1 b 
(omi<oAttm^<>cmm^tixi.>z, mmmisMVs 12 

Ott. S^jfii nOmtf3ffl©i^»itlS*Ji«U. S 
Siai»i(iig«C*tJt:L/c3ffi©ffitStg#BS 1 2 0 a . SI 
2 Ob. S 1 2 0cS:^TSefi6?:WO-Ct,>5. ^SC 
§ 1 3 1 a . 13 1b ©a;>3S8^B. fflMlilSS 1 3 2 

a. 13 2 b©A;'j«s^(c-en-eng^i^3tir(,^4, ts 

BBIhIK 1 3 2 a B> i n © I fiX^ROfQfiS^tH 

l©^<H^>^''Aft#-C*'5r-';PNRF#S 1 3 7 e<b 
©#tBHfiiS 13 2a ^i^>^)imiiC^h,^tv^ib^1& 
m^muxi,^i>, tBHHSSl 3 2 b43:. i n© 

1 I&^RO'Qf&^tmiZr-' 'J PN^S 1 3 7 e icMU 

xi^'j zrtcumstmtitcm 2 ©sik^ > d^A^i-^-c 

abSU-r hPN??^S 13 7 1 i©&fBMfiiS 1-3 2 b* 

SSI 32a. 1 32b©Sffl;t>iS^(*. »1SCX02© 
¥l^<biaSS 13 3a. 133b ©SA;*3S^fc^4a-e'n 

[0011] ^l^bUSS 1 3 3 a tBB9lil% 132a 
*^?>tU:^>3*ifc&fBBafiis 1 3 2 aCC^fUr 1 i^^'-J^^U 
5*©a»«:^M©-»JJ<JU!Bi!/£t:f^Xtft>. KSS^ 

m% h -f ^i/ir^fflt^r-en^fti^i^^b 

L.T01 © I ^^«3fflS 1 3 3 a I ROfW 1 ©QfiS^ 
^ISjffiS 1 3 3 aQ4^5afi6%Wl/ri,>S. ^i^^b 
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USSl 3 3 b«. IBBgilSSl 3 2 hifilbmtt^tltc&m 
mms 1 3 2bicMLr 1 ^'>4<^U^©S:»*H'ra©'> 

J^fiiS 1 3 3 b I Rlfm2(OQfS.^W-ims 1 3 3 b Q 
?:3^^?)^>^5#E**L■rt)^, ¥i^{b0SSl 3 3a. 13 

3 b (D^mtim^it. m i Ru^m 2 ©*a*fiaiEi88 134 - 
a. 13 4 b©#A;^^«:-e-n^ngiKsm:i,>.5. 

iHaS*fiil|gS 13 4a}*. I m^W-i^ms 1 3 3 a I RZJf 

QfiS^^i^fiis 1 3 3 aQ^-en-ensigiJ&jyfffigp.t-r 10 

1 ©ffiS^Oiffi^tffiS 1 3 4 a«:it^-rS«t6*W 
L-Ct/^S. ^fflHSS 1 3 4 b «. I^^P:^fiiS13 

3 b I Ri^om^^i^ms 1 3 3 hQ^^n^umsuR 
v^msiit-rm2<ommwi<Dmnms 1 3 4 b?:tt#-r 
«>lite*WL.-ccsS. iffi>ptfiiilgs 1 3 4 a©di:;tiffiT« 

M^PSSl 3 5©-ffliJA^)^K:Si^3tl. Se^ffiUlffi 

13 4b (Dtii^m'ifi^m^ 1 3 5 <D+mM)m-ic 

SM$4art»S. 1 3 5 *&*tfiiS 13 4a 

«biffi*tfiis 13 4b tomfms i 3 s^^a^s^tg* 

^^0881 3 5©m:^ffl^«. iifiiiliSi 20 

[00 12] mmm^i 3 6«m«3>>'^'u-fSiy^ 

•C^^Sn. 1 3 5 t'¥'tb^M$tlttm 1 (Dli 

ifimmmtmmn t(omic$>?>m-^icm2<otmmms 

1 36b?:Hl;>3L. ^[M^J-ffiS 1 3 5*Jigfiin JcOfe^h 
3t>ii^«:||3©J:b®ie^S 13 6c *m;*J-rSt»t8* 30 

WLTus. isfiiipissi 3 6(DUi;>3^^«. mm'7>'S( 

AM#^*gr*ePNR^^g 1 3 7©» 1 CDA;^4g 
^=•K:mstlr^,>^►. rm^^Si 3 7«. ibSStel^ 
S136a. S136b. S 1 3 6 c ^rf'n- F-TSf^ 

fitiiss 1 3 6ii^p>mMim2<Ditw^ms 1 3 ehtmt) 

3 n/cJS^. Si^i S 4i 5 > i'-CHu^T - V pm^ 

s 1 3 7 e . BuiBu-f fpmt^^s 13 7 1 Rz/mmmm 

<K5>3^A(i#-C*SPN??#S 1 3 7 m4^*tf SIIK 

X, C<DPN?f#^3tSl 3 7{3:. gUBHSSl 3 40 

6 ^miim 1 (ottw^M s 1 3 6 a nmt) 3 tlfcm 
^. miim2<Dtm^ms i 3 e b^im^jsn/cti^j: 

t)fcjlC>^-Y5>i/rT-UPN?gF#S 1 3 7 e. U-/ h 
fN?3^S 13 7 1 R!yfPNj?-^S 1 3 7 m^^^f SIHK 
T*5, WK.. C©PN?f#^Sl 3 7«. iiffllilKl 

3 6*^6Biriaii3©j:b«asms 1 3 6 cifim:^stitcm 
^, m^im2(Dtmmms 1 3 e b35ftm:t»sti/tti^j: 
t)i>m^,^i'^ z>ifvr-vpm^s 1 37 u-f h 

PN??^S 13 7 1 Siy:pN??-^S 1 3 7 m^^-T 
*WL-Ct,>S, r-'JPNlJ^S 1 3 7 eSVU-^ hPNfJ 50 
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#81371 131a. 131b ©SI^20A 

- PN?f -^S 1 3 7 e {C>FtL-C 1 /2 5^ T'/cl^f &tB*J 
3in/tPN??#S 1 3 7 m». f >:J<-»VffliillSS 1 4 0 K 
ai:^J3nSJ:5{c/3:-:,-Ct,iS. X. ISlRBJiffillSS l 2 o 
®l4titS«s 12 0a ^m:f]ti>m 1 cDa:^3^». pn 
##^g3 7 ©^2 ©A;^^^{cs«^3nri»6. 
[0013] Xt>mf-i 1 0«. i»#;uasSlsi 
s§ 1 4 0 ^(omn^ 1 4 1 1 ©A:^^T-«cSi^3n 

■Cl>S, X. PN?^^^S1 3 7©PNjgr#S 13 7m 
«. ^esi 4 l©|»2©A*3S^{CA:^$nS.fc^tC 

1 4 1 <Dtiit}m-it. mmm^ 1 4 

2©A*«^K:SSeS3nr(,»-2.. tBPIiIK142«. ^ 
ff-iffi i n© lRR^SafQfiS43-<!:PNf?#S 1 3 7mi©ffl 

mms 14 2 1. s 1 4 2 Q*-»!j<;us«:-en-en3? 
»-5[asst?*s, taraiaisg 1 4 2 ©ffi:*jffl^^«. jp^ib 
HIS 1 4 3 ©A;^^K:«igj3 nrt,^^, ^mtmm i 
4 3 «. mmms 1421. s 1 4 2 qicmlx 1 

3j<>^«^«:mM©'»'J<JHB[/J:WSMft^ KSli 

mitOX I WL^^i^mS 14 3 1 SO'Q^^5-¥i^I«iS 1 
4 3 Q>&*ii>SIilS§-r?*5, ^l^^bUKl 4 3©m:^S? 

iffi*ffiiH8Sl 4 4©A;^3a^{cSi^3n-Cl>a. 
*g*f#lElK 14 45*. I fi£:»¥i^«iRafQfiR^^i^<il* 

■?-n-etisigpsc/^spi-rsissg®!©^fiis 144* 
#ffl-rsiHl8St?*€). ^ffllUK 1 4 4©|1J:^SS^{3:. 
S^'WWlHlgS 1 4 5 ©H 1 ©A^JST-KSi^Snrti 

[ 0 0 1 4 ] X. A^^ 1 1 0 ». ^smtrnm^ 1 
4 6 */(-Lra*f*wiiK 1 4 5©ll2©A:^«STK:ef 
$isnro>*. etaisjs^iigs 1 4 6 «. smjgintc 

4 5 ». eiB8S«i5£©ilgm«:^-:Jt^-Ci®*tfiiS 1 4 4 © 

s*'f^w«r^f5[il^srs>s, a^^wnssi 4 5©ai:ft 
ffl^^t*. ^fiSS 1 5 0 ©IS 1 ©A:t»^^^«cgE^3 t 
^tec. itS?*J^[ilSS 1 4 7 ©A;t;S^K:g«S3nri> 
tb^W^eilffi 1 4 7 tt. mfy¥ii-)Wm 1 4 5 ©ta;^; 

<t-^s 1 4 5 t^^wL^^ti-kmmt^&mh, seis*f 

fii3!>5MgifiIJ'a±©i*J:biSMSS 1 4 7K:rStt*^-riHl 
BSt?**. J:b®ffi£I18Sl 4 7©tH:tiS^^tt. -^fiSSl 

5 0©»i©$iJ®A:^^K:S[ig^3n'rt,iS. isi«cc. 
isiSBiismss 1 6 0 ». mn^ i e i a. i 6 i b . « 

MllSSl6 2a. 1 6 2 b. ^i^^blilKl 6 3a. 16 
3 b . iffi^fffllilSS 16 4a. 164b. 1 6 

5 . mmM& 1 6 6 si>-pi^^^g 1 6 7 xmm^ 
n. piMiiSHags 1 3 oipi^tcss^sn-co^-s. 

[0015] i^>^)\^WmmS& 1 7 0 «. m®S 1 7 
1 . tSMia^ 17 2. ^i^^bllK 173. «*ffii|BIgS 1 
7 4 . «*mi5|B 17 5. eiSSS«^IS 1 4 eSC? 
tb«*l^@Kl 7 7-C«fiR3*a. i^^il^JuaiailKl 4 
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20 



80«. ^#S18 1a. 1 8 1 b. tBKIilSSl 82 
a, 1 8 2 b. ^i^ftiaSSl 8 3 a, 183b.Jffi*tfii 
[p]SSl8 4a. 1 84b. ^EIKl 8 5. gJffilElSSl 

8 6sofpN?f^^s 1 8 7xmfS.^ti. mmmwm^ 

1 3 0<!:I^I^^S«^$tlrc^^, u>yi<)vm^mmi 9 
Oii. ^#S1 9 1 . tBKIilKl 9 2. W-^immi 9 
3. l6*fiiilil8Sl 9 4. HISS 1 9 5 . fe^ttt 

^H5S 1 9 6aD^]:b«^*iJ^lplS8 1 9 7 r^^^n. 
^^v^^iassi 4 0ira«w:gjg5$nri>^o 
[Piss 1 9 5 (DW^^T-ti. 1 5 0 3 CDA;^^ 

ti. ^f&S 1 5 0 com 3 <Dffjm;^^T-ccg;g|$ tir 

[0016] ^fm^t. tmm^mm 147. 177. 

1 9 77S»i6m:^;5tiS#J:bSasms 1 47, SI 77. 
14 5. *^^^i:riHis& 1 7 somttmns 175. 

ftC:flelS8 1 9 5 (Dltitimns 1 9 5 ^^ti^tiMMrr^ * 

y ( t) =Ko X (t) +K, X 
+ Kn X ( t -NT) 

(ML. 

Ko -Kn :mL 

CCD ( 1 ) stctei^r. ^iStKo -Kn *:^r 1/ (N 

+ 1) i-rtii^. ¥i^5fii;5»i@ttH3*a€>. 1^. w-mimm 

133b. 143. 1 63a. 163b. 173. 18 
3 a. 18 3b. 1 9 3 fclUfilCDlt^'C^-Sa a 

[00 19] A:trffl^ 1 1 o^h^mmi n mmm 
.^o^mm^^Lxi^mL. cn^ofeimgtcitjs 

L/cPN??-^S 1 20 a. SI 20 b. S 1 2 0 c ^|^»! 
ilBl^iaSS 1 3 0 . 1 6 0. 1 8 OCC^n^nA;^?T'&o 
imSaiiBHUffi 1 3 0 . 1 6 0. 1 8 0-C«. ^^S13 
la. 131b. 161a. 161b. 181a. 18 
lb«. PNfgF^S12pa. S120b. S120c* 

ti^tin^. i 4 o . 170. 

1 9 ox{t. msm 14 1. 17 1. 1 9 us. pm^ 

S120a. S120b. S120c <b|^I— flnfgcopf^ 
-^S137m. S167m. S 1 8 7 mig^tiS i n <b 

(omn^'tti^tin^o mnsi 3 I Si. i3ib. i 

6 1a. 161b. 18 1a, 1 8 1 b©SW:^m# 50 
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* 3{iCD;^>r->'^^Sl 5 0 a. 150b. 150c<f:. 

^^^fA-r^^fA^mi b 0 d txmm^tixi^^o m 
4{t. mi ^(o^i^imm i 3 3 <Dmm(Dmfmx$> 

ho C(DSr«. tlKffiS 1 3 2a<DI^^XR 

(D^^^ml^Xi.^^^ 

[0017] coy^mm^i 3 3t3:. \mms 1 3 2 

a>£:«^bTa:^fi^x (t) ^mtirhm^M^2o 
i^mri^^, a^lpISS2 0 1 (DtU:;^ilini. m^mL 
Ko *W-r€>^iJtST2 0 3-o*/rbrjfinsS2 0 4 

Nffl(N: Hy±<De^|^) <Da5£|gT-2 0 2-l 

--2 02-m^m\imttixK^ho mmm^2 02- 
\--2 0 2~n<o&mtim\t. m^%w^i --Kn 
n-enwr^0^i^^2o 3 - 1-2 03-N^^ti^ 
n/rorjtin^2 0 4(cSsgi5nri>-So mm'f'2 0 

2-1-202-N. ^^^•2 03-0-2 03-N 

Ri>*»nStS2 0 4r h ^ 

[0018] ^mmm(omfim^y ( t > 
(1 ) ^r^^n^ 



30 ^gLg] 



(t-T) +K2 X (t-2T) + • • 
• - • (1) 

tBHiaSS 132a. 132b. 162a. 162 
b. 182a. l8 2h^C^ri^tiKf}^inXWmmf3^ 
iHSC^n^^o X. i^>^K;HSllilpIffil 4 0. 1 7 0. 1 
9 Or«. tBMHKl 42. 1 7 2. 1 9 2tC*5Cir. 

14 1. 17 1. 19 1 (o^mfjm^mmmi^ 

[0 020] ^XtC. tiMlElK 132a. 132b. 16 
2a. 162b. 182a. 1 8 2 b CDSHi:^fi-^S 1 
32a. S132b. S162a. S162b. S18 
2 a. S 1 8 2 b5S. ^l^ftigSS 1 3 3 a. 13 3b. 
163a. 163b, 183a. 1 8 3 b CCfcC^r-en 

-en^e»^ju^¥i^$n^„ X. ♦BMmssi 4 2. i 

7 2. \22<D&mf)m^^. ^mm^iA3. \ i 

3. 1 9 3^felir. l5l»!iISHpiffil 3 0. 1 6 0. 1 

8 0 cDJi'&ipi D^^>^K;H^:$>-eti-en¥^{b$ 

^MtM^ 133a. 133b. 163a. 163b. 
183a. \B3ho:>mt>m^^U^mmmi A3. 

17 3.1 93(Dmtim^\mmsLrJ:(Dx. immMm 

134a, 134b, 164a. 164b. 184a. 
1 8 4bS«>*^*tffiIiI5Sl 4 4. 1 7 4. 1 9 4K:teC> 
X^m^mt^^tl^tlMmtxh. ^ffilHlSSl 3 4 
a. 134b. 164a. 164b. 184a, 184 
h(D^mt>m^\t.^m&\3b. 1 6 5. 1 8 5K:^ 

mmMm(Dm,v si. v s 2. v s 3ifi^ti^tvmn^ 



[002 1] -17. mMmmm 144. 174. 194 

CDtb;^ft-^S 1 4 4. S174. S194ti. mM^t 

45. 1 7 5. 1 9 5 v^ti^tim^m-f^tifcmctt 

m^lMMmiAi. 177, i9 7(fcm:fo^ti. "^^Wa 

^^tifcmmy t h d ttm^n^. tgffls^wfitcDMv 
si. vs 2, ys3\t. mmmmi 3 6. 1 ee. 1 
8 6 tc-en^n A;'? an -^o lifiiiiissi 3 6. lee. 
1 8 6r«. ^i6s:^$n/cigfii±v t h s <htBM^*t 

fiicD^Vsl. Vs2. VsStffi^ti^ritiM^ti 
. taM*a*fffiCD^V si. Vs2. Vs3;&i 

igfii (+ V t h s ) 0 ^>A^l^«^(^^4ffl30iji^rc^ 

^^tgl 3 7. 1 6 7, 1 8 7tCSPN??-^^^*'r'5 
1 . V s 2 . V s 3 tmm < - V t h s ) J: 0 

mmmM^(D^<Dpm-^^^m 137. 1 6 7 . 1 s 7 
ifcpm^^^r^ ^ 5 1 i^>xKJi/»7/8 ^ 

M*6*ffiicD^V si. V s 2. V s 3i)mm (-V t h 

s ) tmm (+ V t h s ) <Dm(fC$>^m^{t. HLmo^r 
ti\mmmm^H(^^^(Dx. PN??-^sfes 1 3 7 . 16 
7. is7\mn(D'^^ (m^. s/%^v':f) 

[0 02 2] i^>;tf;l'fflplplffil 4 0. 1 7 0. 1 90 
tC^JC^r. JffiitfflHSSi 4 4. 1 7 4. 1 9 40r)M^^^ 
tt3n7tta;^e-^S 1 4 4, SI 74, Sl2Aimm 
V t hdJ:Ofe/hSl>i#^«. miiU/c7=-:$fCDIlI»i{4 

4r^^^tCffi^tI±l:^»f''-^5rS 1 5 0 cr)p°pm<D^{ 

Cc®*:>Aj:c>^^tc-r-5/c«?)W:. 1 5 0 cJ^cD^-r 

i/>^;UffiiaipISSl 4 0. 1 7 0. 1 9 0<D|5lD^^JcD 

tH;^;fi-^s i 4 o. s i 7 o. s i 9 o^^^su. ffl:^) 
7"-5?s 1 5 0<i:urai:^-r€>o fiu. 

50a. 150b. 1 50 cOD^t^. :^-:7l^S§(D«><DtC 
J^SSri^. -^^gl 5 Ort^cx-Y -^^^Sl 5 0 a. 1 

5 0b. iboc^m^. m^^tifc7'-^i)^^mc^ 
[0 02 3] m2(Dmmm 
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l^^Ti^ii^atirc^^. ccDb>ri7§m[pissr«, 01* 
cDi^Wfiffiiiiss 1 2 0 ccR;tri^S8}f eeiags 1 2 0 a*^ 
I9:c:r Ki^ffl«JEiHis8 1 2 0 At^tmn^mm 1 4 

7. 177. \^7<D^mtiU^i)^mmi^tiX\.^h. c 

ommmumm 1 2 0 a^*. ^tmmmM^ 147. 1 
77. I 97f)>^ait>^tifctbmm^si 47. SI 7 

7. SI 97?:>5^^tt^^U/t<b^. C(D^^ffi^>£:^L 

[0024] EP^.. ^fSM 1 5 0 «CDX-r > 1 5 

Oa. 150 b. I 50 cf)^tyimt>Cfj:^(D^hV:^ 

12 0A{ce^-S, CtliC^or|5lS8}iaielffil 2 0 A 

20 cD<i:^cc. c<D^2cr)^?i^ssr«. i^ima^^^i-n/c 
t«igK:;^j:-So f^, mmmm-cu. mmmmi 3 6. i 6 

6 . 1 8 6 F^-^^S 137. 167. 187tC 

&pmn^m:^'r^ ^ ^ i i /a ^ 

[0 0 2 5] 

30 [^?9<D^*] WJbi¥ffl^ci^g8L/t<fc^cc. ^iso^^ 

40 mm(ommrj:mm] 

mi] :^^m<om i (omm^mco u ^^miaKcD^ 

[^2] m^<DU'< ^^mMm<DmfS.mv$>^. 

[03] 02<D:$f>f A^t'-hr^-S. 

[04 ] 0 1 ^o:>^mitMm(Dmfmx$>^. 

[0 5] *^B^CD|| 2 CD||Sg?B,@CD U >r ^SfilHlKCDlS 
[?5F#<D|»?3] 

20.12 0. 120A m 

50 ani^EiPiK 
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3 0. 6 0. 8 0. 1 30. 1 6 0. 1 8 0 
40. 70. 90. 140. 1 70. 190 
5 0. 15 0 

132a. 132b. 162a. 162b. 182a 
182b. 14 2. 172. 192 



14 



1^ 



133a. 133b. 163a. 163b. 183a. 

183 b. 14 3. 173. 193 

134a. 134b. 164a. 164b. 184a. 

184b. 1 44. 1 74. 1 94 



1 3 6. 1 66, 1 8 6 
fiiliISS 

1 3 7. 1 67, 1 8 7 
1 47. 1 77, 1 97 
1 5 0 
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